WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa! Patent Classification 6 : 
C08L 91/06, 91/08 



Al 



(11) International Publication Number: 



WO 98/07787 



(43) International Publication Date: 26 February 1998 (26.02.98) 



(21) International Application Number; 



PCT/US97/I4S57 



(22) International Filing Date: 



21 August 1997 (21.08.97) 



(30) Priority Data; 
702,786 



23 August 1996 (23.08.96) 



US 



(71) Applicant: BATTELLE MEMORIAL INSTITUTE [US/US]; 

505 Kind Avenue, Columbus, OH 43201-2693 (US). 

(72) Inventor; BROWNING, James, D.; 198 Richards Road, 

Columbus, OH 432 14 (US). 

(74) Agents: GOLDSTEIN, Steven. J. et al; Frost & Jacobs, 2500 
PNC Center, 201 East Fifth Street, Cincinnati, OH 45202 
(US). 



(81) Designated States: AL, AM, AT, AU t AZ, BA, BB, BG, BR, 
BY, CA; CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR t 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, FT RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM. TR, 
TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent (GH, KE, 
LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, 
DE, DK t ES, FI, FR, GB, GR, IE, IT, LU, MC, NL„ PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TD, TG), 



Published 

With international search report. 



(54) Title: COMPRESSIBLE AND MOLDABLE TOY SAND COMPOSITION 
(57) Abstract 

A sand-based molding composition which can be compressed using hand pressure, and which starts as a free-flowing sand mixture, 
is formed by combining a solvent with a waxy binder and blending this with sand and subsequently stripping off the solvent. The molding 
composition includes the particulate material, preferably sand, coated with a thin coating of the waxy binder which is preferably a paraffin 
wax. A pigment can be added which will remain held by the binder and will not tend to stain. The molding composition can be compressed 
with the hand to form a molded article, and can be easily crushed to form a flowable, sandy product. 
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Com press ible and Moldable Toy Sand Composition 
Background of the Invention 

Children of all ages love to play with sand. One of the most 
enjoyable things to do with sand is to make a sand castle or other building out 
of sand. Sand mixed with the right amount of water can be compressed 
together to form a self-sustaining structure. Of course, when the sand dries it 
crumbles apart. Unfortunately, sand does not make a good plaything for 
inside the house. It is simply too messy. 

There are many molding compositions that can be used inside 
the house such as putty-type molding compositions and Play Doh® brand 
molding composition, but these do not have the overall feeling of sand. They 
frequently tend to dry out and are too expensive to make larger items. 
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Summary of the Invention 



The present invention is premised upon the realization that a 
low-cost, compressible molding composition can be formed by coating inert 
particulate material with an inert wax-like material. Preferably, according to 
the present invention, the compressible molding composition comprises sand 
or other particulate material coated with a thin coating of wax, preferably a 
paraffin wax or similar composition. The formed product requires no water for 
compression molding and is very clean, leaving little or no residue on the 
hands. It is tactilely pleasant, non-toxic and safe. Further, it can be combined 
with food-grade or other Inert pigment compositions to provide a colored 
molding composition. Further, the pigments can be fluorescent or 
phosphorescent, which in turn provides for a wide variety of different aesthetic 
appearances which further enhances the product. 

The objects and advantages of the present invention will be 
further appreciated in light of the following detailed description. 
Detailed Description 

According to the present invention, a compressible molding 
composition includes a particulate material coated with a wax-like binder. 
This composition can be pressed together with one's hands to form a self 
supporting article. 

The particulate material employed in this composition can be 
any inert particulate material Preferably, it will be a non-porous inert material. 
The preferred particulate material is an inorganic material such as sand, 
crushed stone, siJica particles or other crushed minerals. Siltcaceous 
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materials are particularly suitable. Such particles are inert, non-hazardous. 
The preferred particulate material is sand, due to its overall size, porosity, 
inertness and cost. 

The particle sizes of the particulate material can vary widely, 
generally from 1000 down to 50 microns. Preferred particle sizes would be 
from about 500 down to about 100 microns. Sand or ground stone or other 
siliceous material can be purchased having such a particle size. 

The particulate material is coated with a film of a binder. The 
binder is an inert, wax-like material which will bind to the particulate material 
and will not dry out. Preferably, the binder is a wax. The term M wax" is used 
as a generic classification of many materials that are either natural or 
synthetic and of petroleum, mineral, vegetable, or animal origin. Generally, 
these materials are considered wax-like because of their functional 
characteristics and physical properties. They are solid at ambient 
temperatures with a relatively low melting point, and capable of softening 
when heated and hardening when cooled. The material is self-adherent and 
thus functions as a binder. Further, it is deformabie under moderate pressure. 
Compositions generally included within the definition of wax include waxes of 
vegetable and animal origin such waxes include beeswax. Also included 
within the term "wax" is paraffin wax which is a distillate taken from petroleum 
after the cracking process. Other wax-like materials include low molecular 
weight polyethylenes and polymethylenes, as well as wax-like polyethylene 
glycol. However, paraffin wax which is obtained from petroleum distillation is 
preferred. 
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Preferably, the binder is one which has a melting point 
significantly above room temperature and generally greater than 100° F or 
more. Microcrystalline wax and Borneo wax have relatively high melting 
points - 145-165" F. Other waxes that have particularly high melting points 
include Montan wax which melts at 80-90° C. 

In order to formulate the molding composition of the present 
invention, the binder or wax is dissolved or suspended in a solvent, preferably 
an inert, organic solvent. Suitable solvents would include isopropyl alcohol, 
hexane, heptane, nonane, chloroform and toluene. With water-emulsified 
waxes, of course, water can be used. But this is more difficult to remove from 
the end product and therefore is less preferred. Generally, the hydrocarbon 
solvents are preferred . The wax or binder is combined with the solvent to 
form a nearly saturated solution of the wax. This is then combined with the 
particulate material and mixed. The solvent is then stripped, leaving the 
molding composition remaining. 

i 

Generalty, the particulate material will form the bulk of the 
product by weight. Generally, the binder will be from about 1,5% to about 
15% of the molding composition (with the solvent stripped), and preferably will 
be about 2.5% to 7.5% of the overall composition. Thus, for example, 20 gm 
of paraffin may be combined with 375 gm of sand to form the composition. 

Generally, the solvent will form 25% to 50% by weight or more 
of the total combined weight of the wax, sand and solvent. Basically, as little 
solvent should be used as possible to provide a coating. In forming the 
coating, the solvent is simply combined with the wax and heated to ensure 
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cornplete dissolution. Optimaily a non-saturated solution is obtained. This is 
then added to the sand and combined in an appropriate blender such as a 
rotary blender, ribbon blender or the like. 

In addition, any pigment can be combined with the sand 
composition. Generally, these should be pigments considered safe for toys 
such as those certified by the Art and Creative Materials Institute, The 
pigment can be a visible cotor pigment or a fluorescent pigment, a 
phosphorescent pigment or even a thermochromic pigment, depending upon 
the desired aesthetic appearance of the final product. The amount of pigment 
will vary, depending on the pigment and the desired color, but will generally 
be 0.1% to 50% based on sand or inert materia I. In addition to pigment other 
colorants such as glitter or mica particles can be added. 

The blending is continued until there is even mixing, and then 
the solvent is removed using a rotary evaporator. Care must be taken that the 
rotary evaporator does not increase the temperature of the molding 
composition above the melting point of the binder or an agglomerated semi- 
solid product will be formed. 

The product is then ready for use. It can be held in the hand 
and compressed by applying only hand pressure, which would be about 0.5 or 
greater lbs/inch 2 , to form a self-sustaining moided article. Open molds can 
aiso be used to form molded products. The products can also be run through 
a toy extruder, providing for a variety of different play activities. After it has 
been molded, it can be broken up by light hand pressure and reused. 
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If desired, the molded article or object can be made semi- 
permanent by heating it, in a conventional oven, to the melting point of the 
wax. This temperature is simply held until the wax throughout the molded 
object becomes molten, generally about 1-30 minutes. When cooled, the 
object hardens and becomes less friable. It can then be painted, if desired, to 
enhance the aesthetics of the object. 

The invention will be further appreciated in light of the following 
detailed examples which demonstrate the formulation of the product, as well 
as various modifications. 

Example 1 

A moldabie sand composition is formed by first making a 
sand/wax solution according to Step 1.0 and then removing the solvent as per 
Step 2.0. 

Step 1 .0 Make wax/sand solution: 

1.1 Add 400 mts of Hexane to 1 000 ml round bottom flask 

1.2 Add 20 grams of paraffin wax (prepared by grating through 
cheese grater) 

1.3 Drop in magnetic stirbar and turn on magnetic stirrer 

1.4 If wax dissolves slowly, heat gently with heating mantle (40 
to 50° C) 

1 .5 Add 1 .5 grams of pigment through funnel while stirring 

1 .6 Turn off magentic stirrer and remove magnetic stirbar 

1.7 Add 375 grams of white play sand through a funnel, 
vortexing solution by hand 

1.8 Cap and shake to ensure sand is completely coated with 
solution 



SUBSTITUTE SHEET (RULE 26) 



WO 98/07787 PCTYUS97/14857 

-7- 

Step 2.0 Solvent Rem oval : 

2.1 Attach flask to Rotavap, bath temperature 56° C, RPM - 40, 
water aspirator for vacuum 

2.2 Remove solvent for about 30 minutes. Continue under same 

conditions another 30 minutes to dry sand as much as 
possible and remove residual solvent 

2.3 Remove flask from Rotavap and place contents into Pyrex 
dish in fume hood to allow trace solvent to evaporate 

2.4 After contents are completely dry T break up any clumps by 
hand and store in a polyethylene bottle 

Following the procedure disclosed in Example 1, various ratios of 
paraffin to particulate matter loadings were evaluated. The components, 
volumes and percent ratios are provided in Table 1. The data in Table 1 
would indicate that the optimum ratio of wax to sand + wax on a percent basis 
is 2.5 to about 5.0%. 

A variety of different solvents were evaluated and the results of these 
evaluations are shown in Table 2. As can be seen from the data in Table 2, 
although fsopropyl alcohol and chloroform both work well with paraffin as a 
binder, heptane and hexane are more desirable. 

Various waxes and other binders were further evaluated. The results 
of these evaluations are shown in Table 3. Paraffin and microcrystaliine 
paraffin work nearly equally as well. Other waxes tested also worked to 
varying degrees, but tend to produce a less desirable product. Other animal, 
mineral, vegetable and synthetic waxes should provide similar efficacy. In 
these tests, the Vanwax-H is a blend of paraffin wax and microcrystaliine 
paraffin wax, petroleum based, with an average molecular weight of 600-800 
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and 30-75 carbon atoms per molecule. The paraffin is a semi-microcrystalline 
paraffin, normal paraffin having a molecular weight of 280-560 with 20-40 
carbon atoms per molecule. 

In order to determine the optimal solvent concentration, various solvent 
concentrations were used employing hexane as the solvent. Sufficient 
solvent is present when it solubilizes the wax. Ideally, processing performed 
utilizing the least volume of solvent per batch minimizes fire hazards and 
processing costs. The results of these tests are shown in Table 4. The 
preferred solvent weight percent is between about 27% and 50%, based on 
the combined solvent, wax and particulate matter where the particulate matter 
was sand. 

Pigmentation of the system was investigated using combinations of 
various binders/solvents and pigments. The different components are shown 
in Table 5. The product incorporating the binder and the pigment surprisingly 
retained its pigmentation and did not bleed off into other products. 

Further, to evaluate the particle size requisites for practicing the 
present invention, various compositions were employed. These are shown in 
Table 6. In the first experiment, the sand particles had a size greater than 
425 microns. In the second experiment, the sand particles were about 250 
microns, and in the third experiment, the sand particles were 150 microns. All 
worked well. Thus, significantly larger and smaller particles can function in 
the present invention. 

Finally, Table 7 shows a variety of different specialty formulations. 
This shows the use of thermochromic pigments in one formulation, 
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phosphorescent pigments in another, and the incorporation of glitter in the 
third. These are just variations of formulations which demonstrate the variety 
of effects that can be achieved using the present invention. 
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As shown by the various formulations tested, the present invention has 
a wide variety of potential aesthetic characteristics. The invention can retain 
the coloration of natural sand, it can be pigmented with a variety of different 
pigments. Glitter can be added to provide shiny or flaky particles. Mica 
particles can be employed to provide a shiny appearance. The particle size 
can be modified to affect the tactile characteristics of the present invention. 
And the present invention can be made phosphorescent, fluorescent, or even 
thermochromic. The product initially begins as a flowable, sandy product 
which can be easily compressed into a self-sustaining shape such as a sand 
castle, broken apart and reused. This makes for limited mess and easy 
clean-up. 

Further, since the pigment remains in the product and does not migrate 
to the hands of the user, it does not cause staining or discoloration problems. 

The preceding has been a description of the present invention along 
with preferred methods of practicing the present invention. However, the 
invention itself should only be defined by the appended claims wherein we 
claim: 
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WHAT IS CLAIMED 

1 A toy molding composition comprising an inert particulate material 

coated with a thin layer of a binder, said thin layer of binder comprising 
a waxy material effective to permit said composition to be compressed 
from a free-flowing particulate form to a free-standing compressed 
form, 

2. The toy molding composition claimed in claim 1 wherein said 
particulate matter is a siliceous material. 

3. The toy molding composition claimed in claim 1 wherein said 
particulate material is sand, 

4. The toy molding composition claimed in claim 1 wherein said waxy 
material is selected from the group consisting of vegetable wax, animal 
wax and petroleum paraffin wax, 

5. The toy molding composition claimed in claim 4 wherein said waxy 
material is microcrystalline wax. 

6. The toy molding composition claimed in claim 5 wherein said 
composition has a percent ratio of wax to wax-plus-sand on a per 
weight basis of from about 1 .5% to about 15%. 



7. The toy molding composition claimed in claim 4 wherein said binder 
has a melting point of at least about 100° F, 

8. The toy molding composition claimed in claim 1 further comprising a 
pigment, 

9. The toy molding composition claimed in claim 8 wherein said pigment 
is selected from the group consisting of phosphorescent pigments, 
fluorescent pigments, and thermochromic pigments, 
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10. The method of forming a molding composition comprising dissolving a 
waxy binder in a solvent to form a binder solution, and blending said 
binder solution with an inert particulate material to thereby coat said 
inert particulate material with said waxy binder solution, and stripping 
off said solvent. 

11. The method claimed in claim 10 wherein said waxy binder is selected 
from the group consisting of paraffin wax, animal wax and vegetable 
wax. 

12. The method claimed in claim 11 further comprising heating said binder 
solution. 

13. The method claimed in claim 10 wherein said solvent comprises an 
organic solvent. 

14. The method claimed in claim 13 wherein said organic solvent 
comprises a hydrocarbon solvent 

15. The method claimed in claim 14 wherein said hydrocarbon solvent is 
selected from the group consisting of hexane, heptane, octane and 
nonane. 

16. The method claimed in claim 15 comprising 27 to 50% solvent based 
on total weight of sand, wax and solvent. 

17* The method claimed in claim 8 wherein said particulate matter is sand. 

18. The method claimed in claim 15 wherein said solvent is blended with 

said binder and said sand at a temperature above the softening point of 
sard wax and below the melting point of said wax. 
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